AN

DEMONSTRATE
DEPL@Y
DECARBONIZE

2024

Deploy Dialogues Summary Report

Virtual Power
Plants

Prepared by Nexight Group for the U.S. Department of Energy
December 2024

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.



AN

Introduction

On December 4-5, 2024, the U.S. Department of Energy hosted a series of
Deploy Dialogue workshops at the second annual Demonstrate, Deploy,
Decarbonize conference (Deploy24) in Washington, D.C.

The Deploy Dialogues were launched as part of Deploy23 in September 2023.
Deploy Dialogues aim to provide an independent platform to further
discussions around current and potential future Pathways to Commercial
Liftoff reports and sectors, in ultimate service of accelerating deployment of
clean energy projects. The workshop brought together senior leaders from
industry and state and federal government entities to identify the actions
needed to manage 20%+ of U.S. peak demand with virtual power plants
(VPPs) that deliver distribution grid benefits on top of bulk system benefits.
Dialogue outputs inform DOE’s understanding of the VPP market, deployment
challenges, and the mechanisms by which DOE can support widespread
adoption of cost-effective and reliable VPPs.

This report summarizes the Deploy Dialogue, “Virtual Power Plants: Achieving
Post-Pilot Liftoff.” It is not a verbatim transcript, but rather a summary of
topics and ideas discussed in the session. Dialogues were not designed to
result in consensus opinions, and none were formed during the Dialogues.

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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Virtual Power Plants:
Achieving Post-Pilot Liftoff

Virtual Power Plants (VPPs) are solutions that can be deployed at scale in a
short timeframe to maximize the use and value of existing grid infrastructure,
minimize costs to ratepayers, and ensure a resilient, reliable, and secure grid
for all Americans. Deploying 80-160 GW of virtual power plants or “VPPs”
(enough to serve 10-20% of peak load) by 2030 could support rapid load
growth while reducing overall grid costs.

In September 2023, DOE published the

report and has since
that underscores the criticality of Virtual Power Plants in addressing near-
term grid pressures, and shares real VPPs that are delivering real benefits to
grids and communities that can be replicated nationwide to accelerate
deployment and reach liftoff.

During the Deploy Dialogue, participants described the scale potential of VPPs
under current market conditions. Participants were then asked to imagine
VPPs managing at least 20% of peak demand while delivering distribution
benefits on top of bulk system benefits, and the future conditions that
enabled this growth. For both scenarios, the Deploy Dialogue focused on
discussions in four key areas to progress VPP deployment: 1) policy and
regulation, 2) grid operations, 3) technology, and 4) distributed energy
resources (DER) adoption.

For the last part of the session, participants used a hands-on approach to
identify actions that should be taken immediately (tomorrow), medium-term
(1-2 years), and long-term (3-5 years).

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.


https://liftoff.energy.gov/wp-content/uploads/2023/09/20230911-Pathways-to-Commercial-Liftoff-Virtual-Power-Plants_update.pdf
https://liftoff.energy.gov/wp-content/uploads/2023/09/20230911-Pathways-to-Commercial-Liftoff-Virtual-Power-Plants_update.pdf
https://liftoff.energy.gov/wp-content/uploads/2023/09/20230911-Pathways-to-Commercial-Liftoff-Virtual-Power-Plants_update.pdf
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1. Policy and Regulation

Participants consistently stressed the importance of addressing policy and
regulation throughout the Deploy Dialogue.

In their current state, policies would only up to a ~5% of peak load due to
several challenges that hinder progress:

e Misalignment of financial incentives discourages utilities from
pursuing VPP deployment, even when VPPs could support and enhance
the capacity and reliability of current systems for utilities.

e Participating in wholesale markets requires addressing many barriers
today, particularly access to complete, accurate, and timely data.

o Green Button is insufficient to meet today’s requirements.

Specific actions that regulators and policymakers could take in support of
VPP deployment to serve 20%+ of peak demand, and provide distribution
benefits in addition to bulk system benefits:

Near-term ("tomorrow")

e Require utilities to establish and use standardized data formats for DERs
(e.g., make, model, year built, location, energy usage by type of dqy)

e Require utilities to provide access to real-time data at the device and
system level (e.g., customer meter data). Ensure new meter installations
are capable of providing this data accurately and in real-time

e Require utilities to procure certain percentage of capacity from VPPs

 Allow utilities to invest in distribution grid orchestration platforms (e.g,,
DERMS) and consider requiring these investments to expedite utility
software evolution

e Require utilities to integrate DERs and VPPs into planning processes and
ensure these resources are fully leveraged for grid reliability and
efficiency

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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Medium-term (1-2 years)

Challenge utility IRP assumptions to ensure VPPs are considered
alongside traditional generation options

Develop comprehensive cost-benefit analysis approaches that
account for the full range of VPP benefits (including locational value for
the distribution grid, resilience value for extreme weather events,
increased integration of renewables, harmonization between
distribution and wholesale markets, etc.)

Implement performance incentive mechanisms and shared savings
mechanisms to align utility profit with VPP deployment (e.g., allow
utilities to earn return on O&M costs, TotEx framework for utility
compensation)

2. Grid Operations

Managing 20%+ of peak demand will require VPPs to play a larger role in grid
operations. Integrating VPPs into grid operations allows the VPP to provide the
maximum benefits for the grid, while ensuring grid reliability.

In its current state, grid operations could achieve up to ~25% of peak load
without major new changes to grid operations (defined broadly). Some
considerations to reach this potential include:

VPPs could serve up to 25% of peak load by improving and maximizing
scale from existing programs.

Successful VPPs start simple, build momentum, get buy-in from
leadership, and then scale (scale in size, number of assets in the
program, etc.).

Some states have launched initiatives with longer time frames, moving
away from one-time rebates and temporary pilots. This shift towards
sustained support will encourage long-term investment and
commitment to VPP technologies.

* This report summarizes comments made by a variety of participants, and does not

reflect or imply an endorsement by DOE of any of the ideas shared within.
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e Perceived issues in performance and lack of data access limit full
potential today.

Specific actions that can support VPP deployment to serve 20%+ of peak
demand, and provide distribution benefits in addition to bulk system benefits
include:

Near-term (“tomorrow”)

e Leverage existing policies and DSM programs to activate new VPP
programs and resources

o Describe device-level data that is necessary for grid operations
(including make, model, year built, location, energy usage by time of
day), and make data publicly available for 3Ps (after accounting for
customer protections)

e Engage with labor workforce organizations to develop apprenticeship
training programs to ensure a skilled workforce capable of managing
these new technologies

Medium-term (1-2 years)
e Publish case studies that provide detailed overviews of the policy,

technology, and market contexts for successful VPP programs

o Develop and prove performance of advanced autonomous control
systems that employ real-time monitoring, predictive analytics, and
optimization algorithms to manage large and complex networks of
DERs and balance supply and demand at the distribution and bulk
system level

e Develop a new VPP business model

3. Technology

Technology is not the major barrier to VPP deployment at scale. However,
certain technologies can improve to ensure data accuracy, and a lack of

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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technology interoperability and operational standards has made it difficult to
repeat and scale proven VPP models nationally.

Inits current state, grid operations could achieve 20% of peak load, but
disparate implementation of various technologies could limit scale:

DERMS adoption has progressed, but implementation varies across
utilities.

Expanding measurement, communication, and automation
capabilities nationwide is necessary, but uneven. For example, publicly
available hosting capacity maps are only available for small portions of
the grid.

Smart meters often lack the right capabilities for accurate grid
readings.

Issues like the “juice box” problem — where a large network of smart
level 2 EV chargers are at risk of becoming ‘dumb’ chargers due to
mismanagement by the parent company — hinder progress by
creating a fear of technology obsolescence.

Key technical hurdles for batteries include ensuring fire safety
measures and increasing energy density of batteries.

Specific actions that can support VPP deployment to serve 20%+ of peak
demand, and provide distribution benefits in addition to bulk system benefits:

Near-term (“tomorrow”)

Define framework for system architecture to enable standards
development for various integration points

Align on terminology and definition for virtual power plants (in
comparison to assets such as NWA, DERs, DSM, DR)

* This report summarizes comments made by a variety of participants, and does not

reflect or imply an endorsement by DOE of any of the ideas shared within.
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Medium-term (1-2 years)
o Develop integration protocols between DERs and DERMS that address

data management, communication technologies, and advanced
control systems to ensure seamless operation

Long-term (3-5 years)
e Establish data sets and consistent metrics across different DER types to

attribute capacities to different VPP configurations and accurately
measure performance

o The IEEE 2030 series of standards, particularly IEEE 2030.4 and the
draft IEEE P2030.14, should provide a foundation for these efforts
by offering guidance on smart grid interoperability and VPP
functional specifications

o Establish bidirectional charging capabilities as the standard alongside
robust communication systems to ensure grid reliability

4. Distributed Energy Resource Adoption

DER adoption today is a fraction of its potential. Low DER adoption will limit
available capacity for VPPs and reduce the speed at which VPPs can be
deployed at scale, delaying potential benefits to ratepayers and the grid.

Current state of DER adoption could serve up to 40% of peak load. Some
considerations to reach this potential include:

o DERownership (e.g., customer-owned vs utility-owned) remains an
open question.

o Utilities can encourage DER adoption and launch VPP programs as a
way to improve customer engagement.

e Lack of focus on multifamily households, which represents a
substantial segment of the housing market, is a key oversight.

Specific actions that can support VPP deployment to serve 20%+ of peak
demand, and provide distribution benefits in addition to bulk system benéefits:

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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Near-term (“tomorrow”)

o Develop targeted educational programs for households and businesses
to share benefits of DER ownership (including workshops, online
resources, and case studies that demonstrate potential cost savings,
energy independence, and environmental benefits of DER adoption)

e Establish standard, regularly updated cost data set for DERs and VPPs
(similar to ATB effort)

e Develop and deploy improved interconnection processes to facilitate
integration of DERs into existing utility systems

¢ Incentivize adoption of customer-owned assets with shared dual use
for grid services

Conclusion

This multi-faceted approach, involving utilities, regulators, policymakers,
investors, industry, trade and standards groups, DOE, national labs, and more,
aims to create a more reliable, affordable, and resilient energy system by
2030 with VPPs managing ~20% of peak demand while delivering bulk system
and distribution system benefits. To learn more about action that these
various stakeholders are taking today,

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.


https://liftoff.energy.gov/wp-content/uploads/2025/01/LIFTOFF_DOE_VirtualPowerPlants2025Update.pdf/
https://liftoff.energy.gov/wp-content/uploads/2025/01/LIFTOFF_DOE_VirtualPowerPlants2025Update.pdf/
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